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(57) ABSTRACT

An electrostatic chuck device (1) according to the invention
includes an electrostatic chuck section (2) that has a principal
surface as a placement surface on which a plate-shaped
sample is placed, and is made to have an internal electrode for
electrostatic adsorption built-in, and a cooling plate section
(3) that cools the electrostatic chuck section (2), wherein a
heating member (5) is bonded to a principal surface on the
opposite side to the placement surface of the electrostatic
chuck section (2) through a first adhesive material layer (4),
and the electrostatic chuck section (2) and the heating mem-
ber (5) are bonded to and integrated with the cooling plate
section (3) through an acrylic adhesive layer (9) having flex-
ibility and insulation properties.
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1
ELECTROSTATIC CHUCK DEVICE

TECHNICAL FIELD

The present invention relates to an electrostatic chuck
device. More specifically, the present invention relates to an
electrostatic chuck device which is suitably used when
adsorbing and fixing a plate-shaped sample such as a semi-
conductor wafer by an electrostatic force in etching treatment
such as plasma etching in a semiconductor manufacturing
process and in which there is no concern of corrosion by a gas
used.

Priority is claimed based on Japanese Patent Application
No. 2011-064311 filed on Mar. 23, 2011, the contents of
which are incorporated herein by reference.

BACKGROUND ART

Inrecent years, in a semiconductor manufacturing process,
further improvement in fine processing technology has been
required according to higher integration or higher perfor-
mance of an element. In the semiconductor manufacturing
process, an etching technology is the important one of fine
processing technologies, and in recent years, among etching
technologies, a plasma etching technology which has high
efficiency and in which fine processing of a large area is
possible has become mainstream.

The plasma etching technology is one type of dry etching
technology. In the plasma etching technology, a mask pattern
is formed on a solid material that is a workpiece by using a
resist, the solid material is supported in a vacuum, a reactive
gas is introduced into the vacuum in this state, a plasma state
that is made by collision of electrons accelerated by applying
a high-frequency electric field to the reactive gas with gas
molecules is generated, and radicals (free radicals) and ions
that are generated from the plasma react with the solid mate-
rial, whereby the solid material is removed as a reaction
product. Due to such a process, the plasma etching technol-
ogy forms a fine pattern in the solid material.

In the past, in a semiconductor manufacturing device using
plasma, such as a plasma etching device, an electrostatic
chuck device has been used as a device to easily mount and fix
a wafer onto a sample stage and maintain the wafer at a
desired temperature.

Incidentally, in an existing plasma etching technology, if a
wafer fixed to an electrostatic chuck device is irradiated with
plasma, the surface temperature of the wafer rises. In order to
suppress a rise in the surface temperature, the wafer is cooled
from the underside by circulating a cooling medium such as
water to a cooling plate section of the electrostatic chuck
device. At this time, temperature distribution occurs in the
plane of the wafer. For example, at a central portion of the
wafer, the temperature becomes high, and at a marginal por-
tion, the temperature becomes low. Further, due to a differ-
ence or the like ofa structure or a system of the plasma etching
device, a difference occurs in in-plane temperature distribu-
tion of the wafer.

Therefore, an electrostatic chuck device with a heater func-
tion has been proposed in which a heater member is mounted
between an electrostatic chuck section and a cooling plate
section (refer to PTL 1, for example). In the electrostatic
chuck device with a heater function, since it is possible to
locally make temperature distribution in a wafer, by setting
temperature to match the in-plane temperature distribution of
the wafer with a film deposition rate or a plasma etching rate,
it is possible to efficiently perform local film formation or
local plasma etching such as pattern formation on the wafer.

10

15

20

25

30

35

40

45

50

55

60

65

2

As a method of mounting a heater on the electrostatic
chuck section, there is a method of incorporating a heater into
an electrostatic chuck section made of ceramic; a method of
applying a heater material to the back side of an adsorption
surface of an electrostatic chuck section, that is, the rear
surface of a ceramic plate-shaped body in a predetermined
pattern by a screen printing method and heating and curing
the heater material; a method of sticking metal foil or a
sheet-shaped conductive material to the rear surface of the
ceramic plate-shaped body, or the like. An electrostatic chuck
device with a heater function is obtained by bonding and
integrating the heater built-in electrostatic chuck section or an
electrostatic chuck section with a heater mounted thereon and
a cooling plate section that cools the electrostatic chuck sec-
tion through an organic adhesive layer.

CITATION LIST
Patent Literature

[PTL 1]
Japanese Unexamined Patent Application Publication No.
2008-300491

SUMMARY OF INVENTION
Technical Problem

Incidentally, in the existing electrostatic chuck device
described above, as an organic adhesive that bonds and inte-
grates the electrostatic chuck section and the cooling plate
section, a silicone-based adhesive is used. In a case where an
attempt to apply the electrostatic chuck device to etching of'a
polycrystalline silicon (polysilicon) thin film is made, there is
aproblem in that the silicone-based adhesive reacts with a gas
that is used in the etching.

Therefore, use of an acrylic adhesive instead of the sili-
cone-based adhesive has been considered. However, in an
existing acrylic adhesive, there is a problem in that a Shore
hardness is D70 or more, thereby being hard, and it is difficult
to relieve stress between the electrostatic chuck section and
the cooling plate section. In addition, in the existing acrylic
adhesive, a problem arises in that shrinkage during curing is
large and voids are generated in the obtained acrylic adhesive
layer due to the curing shrinkage, thereby reducing the insu-
lation properties of the acrylic adhesive layer.

The present invention has been made in view of the above-
described circumstances and has an object to provide an
electrostatic chuck device in which it is possible to relieve
stress between an electrostatic chuck section and a cooling
plate section, and even if there is curing shrinkage, there is no
concern that voids may be generated in an adhesive layer, and
thus there is also no concern that the insulation properties of
the adhesive layer may be reduced.

Solution to Problem

The inventors of the present invention have performed
intensive studies in order to solve the above-described prob-
lems and as a result, have found that if an electrostatic chuck
section and a heating member bonded thereto are bonded to
and integrated with a cooling plate section through an acrylic
adhesive layer having flexibility and insulation properties, it
is possible to relieve stress between the electrostatic chuck
section and the cooling plate section, and even if there is
curing shrinkage, there is no concern that voids may be gen-
erated in an adhesive layer, and thus there is also no concern
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that the insulation properties of the adhesive layer may be
reduced, and have led to the completion of the invention.

That is, according to an aspect of the invention, there is
provided an electrostatic chuck device including: an electro-
static chuck section that has a principal surface as a placement
surface on which a plate-shaped sample is placed, and is made
to have an internal electrode for electrostatic adsorption built-
in; and a cooling plate section that cools the electrostatic
chuck section, in which a heating member is bonded to a
principal surface on the opposite side to the placement surface
of the electrostatic chuck section through a first adhesive
material layer, and the electrostatic chuck section and the
heating member are bonded to and integrated with the cooling
plate section through an acrylic adhesive layer having flex-
ibility and insulation properties.

In the electrostatic chuck device, the electrostatic chuck
section and the heating member bonded to the principal sur-
face on the opposite side to the placement surface of the
electrostatic chuck section are bonded to and integrated with
the cooling plate section through the acrylic adhesive layer
having flexibility and insulation properties. The acrylic adhe-
sive layer becomes a flexible layer, whereby the flexible layer
relieves stress and a difference in thermal expansion between
the electrostatic chuck section and the heating member, and
the cooling plate section.

In the electrostatic chuck device according to the above
aspect of the invention, it is preferable that the acrylic adhe-
sive layer be made to contain vinyl acetate or vinyl butyrate in
arange of 1% by volume or more and 50% by volume or less.

In the electrostatic chuck device, since the acrylic adhesive
layer contains vinyl acetate or vinyl butyrate in a range of 1%
by volume or more and 50% by volume or less, is given
without reducing a plasma resistance property. Further, cur-
ing shrinkage of the acrylic adhesive layer is suppressed
compared to an acrylic monomer simple substance, whereby
stress between the electrostatic chuck section and the heating
member, and the cooling plate section is further relieved.

In the electrostatic chuck device according to the above
aspect of the invention, it is preferable that the thickness of the
acrylic adhesive layer be set to be 250 um or less, the Young’s
modulus of a spacer that is provided between the heating
member and the cooling plate section be set to be in a range of
5 MPa or more and 5 GPa or less, and a difference in thermal
expansion between the spacer and the acrylic adhesive layer
be set to be +200% or less.

In the electrostatic chuck device, since the thickness of the
acrylic adhesive layer is set to be 250 um or less and the
Young’s modulus of the spacer that is provided between the
heating member and the cooling plate section is set to be in a
range of 5 MPa or more and 5 GPa or less, the acrylic adhesive
layer prevents stress concentration on the spacer due to curing
shrinkage of the acrylic adhesive layer. Further, since a dif-
ference in thermal expansion between the spacer and the
acrylic adhesive layer is set to be £200% or less, occurrence
of stress in the spacer due to repetitive thermal stress is
avoided.

In the electrostatic chuck device according to the above
aspect of the invention, it is preferable that the Shore hardness
of the acrylic adhesive layer be D40 or less.

In the electrostatic chuck device, since the Shore hardness
of'the acrylic adhesive layer is set to be D40 or less, stress and
a difference in thermal expansion between the electrostatic
chuck section and the heating member, and the cooling plate
section are further relieved.

In the electrostatic chuck device according to the above
aspect of the invention, it is preferable that a terminal for
applying voltage that applies voltage to the internal electrode
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for electrostatic adsorption be connected to the internal elec-
trode for electrostatic adsorption, an insulator be provided so
as to surround the terminal for applying voltage, and the
thickness of the acrylic adhesive layer between the insulator
and the electrostatic chuck section be set to be in a range of 50
pm or more and 150 pum or less.

In the electrostatic chuck device, since the insulator is
provided so as to surround the terminal for applying voltage
that applies voltage to the internal electrode for electrostatic
adsorption and a thickness of the acrylic adhesive layer
between the insulator and the electrostatic chuck section is set
to be in a range of 50 um or more and 150 pm or less,
insulation properties between the insulator and the electro-
static chuck section is sufficiently secured.

In the electrostatic chuck device according to the above
aspect of the invention, it is preferable that an insulating
material layer be provided on a principal surface on the elec-
trostatic chuck section side of the cooling plate section with a
second adhesive material layer interposed therebetween, and
the insulating material layer be bonded to and integrated with
the electrostatic chuck section through the acrylic adhesive
layer.

Inthe electrostatic chuck device, since the insulating mate-
rial layer is bonded to and integrated with the electrostatic
chuck section through the acrylic adhesive layer, the insulat-
ing material layer maintains good insulation between the
electrostatic chuck section and the cooling plate section,
thereby preventing a dielectric breakdown. In this way, a
voltage resistance property between the electrostatic chuck
section and the cooling plate section is improved.

Advantageous Effects of Invention

According to the electrostatic chuck device related to the
invention, since the electrostatic chuck section and the heat-
ing member are bonded to and integrated with the cooling
plate section through the acrylic adhesive layer having flex-
ibility and insulation properties, stress and a difference in
thermal expansion between the electrostatic chuck section
and the heating member, and the cooling plate section can be
relieved due to the acrylic adhesive layer.

Further, in a case where the acrylic adhesive layer contains
vinyl acetate or vinyl butyrate in a range of 1% by volume or
more and 50% by volume or less, it is possible to improve
corrosion resistance to fluorine radicals. Since the acrylic
adhesive layer has excellent flexibility, stress between the
electrostatic chuck section and the heating member, and the
cooling plate section can be further relieved due to the acrylic
adhesive layer.

Further, in a case where the thickness of the acrylic adhe-
sive layer is set to be 250 um or less, the Young’s modulus of
the spacer that is provided between the heating member and
the cooling plate section is set to be in a range of 5 MPa or
more and 5 GPa or less, and a difference in thermal expansion
between the spacer and the acrylic adhesive layer is set to be
+200% or less, stress concentration on the spacer due to
curing shrinkage of the acrylic adhesive layer can be relieved
due to the acrylic adhesive layer, and thus it is possible to
reduce occurrence of voids in the vicinity of the spacer and
peeling-off of the adhesive layer. Therefore, stress and a
difference in thermal expansion between the electrostatic
chuck section and the heating member, and the cooling plate
section can be further relieved due to the acrylic adhesive
layer.

Further, in a case where the thickness of the acrylic adhe-
sive layer between the electrostatic chuck section and the
insulator provided so as to surround the terminal for applying
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voltage that applies voltage to the internal electrode for elec-
trostatic adsorption is setto be in a range of 50 um or more and
150 um or less, it is possible to sufficiently secure insulation
properties between the insulator and the electrostatic chuck
section.

In addition, in a case where the insulating material layer is
bonded to and integrated with the electrostatic chuck section
through the acrylic adhesive layer, good insulation between
the electrostatic chuck section and the cooling plate section
can be maintained due to the insulating material layer, and
thus it is possible to prevent a dielectric breakdown. There-
fore, it is possible to improve a voltage resistance property
between the electrostatic chuck section and the cooling plate
section.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a cross-sectional view showing an electrostatic
chuck device according to an embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

An embodiment for carrying out an electrostatic chuck
device according to the invention will be described based on
the drawing. In addition, this mode is intended to be specifi-
cally described for better understanding of the gist of the
invention and is not intended to limit the invention unless
otherwise specified.

FIG. 1 is a cross-sectional view showing an electrostatic
chuck device according to an embodiment of the invention,
and an electrostatic chuck device 1 is configured to include a
disk-shaped electrostatic chuck section 2, a disk-shaped cool-
ing plate section 3 with a thickness, which cools the electro-
static chuck section 2 to a desired temperature, a first adhesive
material layer 4 having a predetermined pattern and bonded to
the lower surface of the electrostatic chuck section 2, heater
elements (a heating member) 5 bonded to the lower surface of
the first adhesive material layer 4 and having a pattern of the
same shape as the first adhesive material layer 4, an insulating
member 7 bonded to the upper surface of the cooling plate
section 3 through a second adhesive material layer 6, a spacer
8 which is provided between the heater elements 5 and the
insulating member 7, and an acrylic adhesive layer 9 which
has flexibility and insulation properties and bonds and inte-
grates the heater elements 5 on the lower surface of the
electrostatic chuck section 2 and the insulating member 7 on
the cooling plate section 3 in a state where the heater elements
5 and the insulating member 7 face each other.

The electrostatic chuck section 2 is configured to include a
placement plate 11, the upper surface of which is a placement
surface on which a plate-shaped sample W such as a semi-
conductor wafer is placed, a support plate 12 which is inte-
grated with the placement plate 11 and supports the place-
ment plate 11, an internal electrode for electrostatic
adsorption 13 provided between the placement plate 11 and
the support plate 12, an insulating material layer 14 which is
provided around the internal electrode for electrostatic
adsorption 13 and isolates the internal electrode for electro-
static adsorption 13, and a terminal for applying voltage 15
which is provided so as to pass through the support plate 12
and applies direct-current voltage to the internal electrode for
electrostatic adsorption 13, A projection portion 16 having a
diameter smaller than the thickness of the plate-shaped
sample is formed in plural on the placement surface of the
placement plate 11, and the projection portions 16 support the
plate-shaped sample W.

10

15

20

25

30

35

40

45

50

55

60

65

6

The placement plate 11 and the support plate 12 are of a
disk shape and the shapes of the surfaces at which the two are
superimposed on one another are the same. Each of the place-
ment plate 11 and the support plate 12 is formed of an insu-
lating ceramic sintered body having mechanical strength and
resistance to a corrosive gas and plasma thereof, such as an
aluminum oxide-silicon carbide (Al,0,—SiO) composite
sintered body, an aluminum oxide (Al,O;) sintered body, or
an aluminum nitride (AIN) sintered body.

The internal electrode for electrostatic adsorption 13 is
used as an electrode for an electrostatic chuck for generating
electric charges, thereby fixing the plate-shaped sample W by
an electrostatic adsorption force. The shape or the size of the
internal electrode for electrostatic adsorption 13 is appropri-
ately adjusted depending on the use thereof. The internal
electrode for electrostatic adsorption 13 is formed of conduc-
tive ceramics such as an aluminum oxide-tantalum carbide
(Al,0;—Ta,C;) conductive composite sintered body, an alu-
minum oxide-tungsten (Al,O;—W) conductive composite
sintered body, an aluminum oxide-silicon carbide (Al,O;—
SiC) conductive composite sintered body, an aluminum
nitride-tungsten (AIN-W) conductive composite sintered
body, or an aluminum nitride-tantalum (AIN—Ta) conduc-
tive composite sintered body, or high melting point metal
such as tungsten (W), tantalum (Ta), molybdenum (Mo), or
titanium (Ti).

The thickness of the internal electrode for electrostatic
adsorption 13 is not particularly limited. However, the thick-
ness in a range of 0.1 pm or more and 100 um or less is
preferable, and the thickness in a range of 5 pm or more and
20 um or less is particularly preferable. If the thickness is less
than 0.1 pum, area resistance becomes too large, and thus it is
not possible to secure sufficient electric conductivity. On the
other hand, if the thickness exceeds 100 um, due to a differ-
ence in coefficient of thermal expansion between the internal
electrode for electrostatic adsorption 13, and the placement
plate 11 and the support plate 12, cracks easily occur in joint
interfaces between the internal electrode for electrostatic
adsorption 13 and the placement plate 11, and between the
internal electrode for electrostatic adsorption 13 and the sup-
port plate 12.

The internal electrode for electrostatic adsorption 13 hav-
ing such a thickness can be easily formed by a film formation
method such as a sputtering method or a vapor deposition
method, or a coating method such as a screen printing
method.

The insulating material layer 14 surrounds the internal
electrode for electrostatic adsorption 13, thereby protecting
the internal electrode for electrostatic adsorption 13 from a
corrosive gas and plasma thereof and also joining and inte-
grating a boundary portion between the placement plate 11
and the support plate 12, that is, an outer peripheral portion
area outside the internal electrode for electrostatic adsorption
13. The insulating material layer 14 is configured of an insu-
lating material having the same composition or the same main
component as a material that configures the placement plate
11 and the support plate 12.

The terminal for applying voltage 15 has a rod shape and is
provided in order to apply direct-current voltage to the inter-
nal electrode for electrostatic adsorption 13. The terminal for
applying voltage 15 is configured to include a terminal for
applying voltage 154 which is fixed into the electrostatic
chuck section 2, and a terminal for applying voltage 155
which is joined to and integrated with the terminal for apply-
ing voltage 15a, thereby being electrically connected to the
terminal for applying voltage 154, and is also fixed to the
cooling plate section 3 and the acrylic adhesive layer 9.
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As a material of the terminal for applying voltage 15, it is
favorable if it is an electrically-conductive material having
excellent heat resistance, and there is no particular limitation.
As a material of the terminal for applying voltage 154, a
material having a coefficient of thermal expansion close to the
coefficients of thermal expansion of the internal electrode for
electrostatic adsorption 13 and the support plate 12 is prefer-
able, and for example, the same composition as or a similar
composition to the internal electrode for electrostatic adsorp-
tion 13 is suitably used. Specifically, conductive ceramics, or
a metal material such as tungsten (W), tantalum (Ta), molyb-
denum (Mo), niobium (Nb), or a Kovar alloy is suitably used.

On the other hand, as a material of the terminal for applying
voltage 155, a material having a coefficient of thermal expan-
sion close to the coefficients of thermal expansion of the
cooling plate section 3 and the acrylic adhesive layer 9, which
will be described later, is preferable, and for example, a metal
material having the same composition as or a similar compo-
sition to the cooling plate section 3 is suitably used. Specifi-
cally, aluminum (Al), an aluminum alloy, copper (Cu), a
copper alloy, stainless steel (SUS), titanium (T1), or the like is
suitably used.

The terminal for applying voltage 15 is insulated from the
cooling plate section 3 by an insulator 17. The terminal for
applying voltage 15 is joined to and integrated with the sup-
port plate 12, and the placement plate 11 and the support plate
12 are joined to and integrated with each other by the internal
electrode for electrostatic adsorption 13 and the insulating
material layer 14, whereby the electrostatic chuck section 2 is
configured.

It is preferable that the thickness of the electrostatic chuck
section 2, that is, the total thickness of the placement plate 11,
the support plate 12, the internal electrode for electrostatic
adsorption 13, and the insulating material layer 14 be in a
range of 0.7 mm or more and 3.0 mm or less. If the thickness
of the electrostatic chuck section 2 is less than 0.7 mm, the
mechanical strength of the electrostatic chuck section 2 can-
not be secured. On the other hand, if the thickness of the
electrostatic chuck section 2 exceeds 3.0 mm, the heat capac-
ity of the electrostatic chuck section 2 becomes too large, and
as a result, the thermal responsiveness of the plate-shaped
sample W which is placed thereon is degraded, and further,
due to an increase in heat transfer in a lateral direction of the
electrostatic chuck section 2, it becomes difficult to maintain
the in-plane temperature of the plate-shaped sample W in a
desired temperature pattern.

The cooling plate section 3 is provided on the lower side of
the electrostatic chuck section 2 to cool the electrostatic
chuck section 2, thereby controlling the placement surface of
the placement plate 11 to a desired temperature, and is com-
bined with an electrode for high frequency generation. A flow
path 18 which circulates a medium for cooling such as water
or an organic solvent is formed in the cooling plate section 3,
whereby the temperature of the plate-shaped sample W which
is placed on the placement plate 11 can be maintained at a
desired temperature.

As amaterial configuring the cooling plate section 3, if it is
metal having excellent thermal conductivity, electric conduc-
tivity, and workability, or a composite material that includes
the metal, there is no particular limitation, and for example,
aluminum (Al), an aluminum alloy, copper (Cu), a copper
alloy, stainless steel (SUS), or the like is suitably used. It is
preferable that at least the surface that is exposed to plasma, of
the cooling plate section 3, be subjected to alumite treatment
or an insulating film such as alumina be formed thereon.

The first adhesive material layer 4 is of a sheet shape or a
film shape and has the same pattern shape as the heater ele-
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ments 5. As a material of the first adhesive material layer 4, it
is favorable if it is a material capable of bonding the heater
elements 5 to the lower surface of the support plate 12, and
adhesive resin having heat resistance and insulation proper-
ties, for example, polyimide resin, silicone resin, epoxy resin,
acrylic resin, or the like can be given.

Itis preferable that the thickness of'the first adhesive mate-
rial layer 4 be in a range of 5 pum to 100 um, and the thickness
in a range of 10 um to 50 um is more preferable. It is prefer-
able that variation in the in-plane thickness of the first adhe-
sive material layer 4 be within 10 pm. If variation in the
in-plane thickness of the first adhesive material layer 4
exceeds 10 pm, variation exceeding 10 um occurs in the
in-plane distance between the electrostatic chuck section 2
and the heater elements 5. As a result, the in-plane uniformity
of heat that is transmitted from the heater elements 5 to the
electrostatic chuck section 2 is reduced, and thus the in-plane
temperature in the placement surface of the electrostatic
chuck section 2 becomes non-uniform. As a result, since the
uniformity of the in-plane temperature of the plate-shaped
sample W is reduced, it is not preferable.

The heater elements 5 are disposed on the lower surface of
the support plate 12 with the first adhesive material layer 4
interposed therebetween and have a pattern in which a strip-
shaped metal material having a narrow width is meandered.
Terminals for applying voltage 21 are connected to both end
portions of the heater elements 5, and the terminal for apply-
ing voltage 21 is insulated from the cooling plate section 3 by
aninsulator 22. Inthe heater elements 5, in-plane temperature
distribution of the plate-shaped sample W fixed onto the
projection portions 16 of the placement plate 11 by electro-
static adsorption is accurately controlled by controlling
applied voltage.

It is preferable that the heater elements 5 have a constant
thickness of 0.2 mm or less, preferably, 0.1 mm or less. As a
material of the heater elements 5, a nonmagnetic metal thin
plate, for example, a titanium (Ti) thin plate, a tungsten (W)
thin plate, a molybdenum (Mo) thin plate, or the like is pref-
erable. The heater elements 5 are formed by etching such a
material to a desired heater pattern by a photolithographic
method.

If the thickness of the heater elements 5 exceeds 0.2 mm,
the pattern shape of the heater elements 5 is reflected as the
temperature distribution of the plate-shaped sample W, and
thus it becomes difficult to maintain the in-plane temperature
of the plate-shaped sample W in a desired temperature pat-
tern.

Further, even ifthe electrostatic chuck device 1is usedina
high-frequency atmosphere, the heater elements do not per-
form self-heating by a high frequency as long as the heater
elements 5 are formed of nonmagnetic metal. Therefore, it
preferably becomes easy to maintain the in-plane temperature
of the plate-shaped sample W at a desired constant tempera-
ture or in a constant temperature pattern.

Further, if the heater elements 5 are formed using a non-
magnetic metal this plate having a constant thickness, the
thickness of the heater element 5 becomes constant in the
entire heating surface and a caloric value also becomes con-
stant in the entire heating surface, and therefore, it is possible
to uniformize the temperature distribution in the placement
surface of the electrostatic chuck section 2.

The second adhesive material layer 6 is for bonding and
fixing the insulating member 7 to the upper surface of the
cooling plate section 3 and is formed of a sheet-shaped or
film-shaped adhesive resin having heat resistance and insula-
tion properties, similar to the first adhesive material layer 4.
As the adhesive resin, for example, acrylic resin, polyimide
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resin, silicone resin, epoxy resin, or the like can be given. In
particular, considering application to an etching device that
etches a polycrystalline silicon (polysilicon) thin film, acrylic
resin is preferable.

It is preferable that the thickness of the second adhesive
material layer 6 be in a range of 10 um to 100 pm, and the
thickness in a range of 25 pm to 50 um is more preferable. It
is preferable that variation in the in-plane thickness of the
second adhesive material layer 6 be within 10 um. If variation
in the in-plane thickness of the second adhesive material layer
6 exceeds 10 pm, variation exceeding 10 um occurs in the
distance between the cooling plate section 3 and the insulat-
ing member 7. As a result, the in-plane uniformity of tem-
perature control of the electrostatic chuck section 2 by the
cooling plate section 3 is reduced, and thus the in-plane
temperature in the placement surface of the electrostatic
chuck section 2 becomes non-uniform. As a result, since the
uniformity of the in-plane temperature of the plate-shaped
sample W is reduced, it is not preferable.

The insulating member 7 is formed of a sheet-shaped or
film-shaped resin having heat resistance and insulation prop-
erties. As the insulating resin, for example, acrylic resin,
polyimide resin, silicone resin, epoxy resin, or the like can be
given. In particular, considering application to an etching
device that etches a polycrystalline silicon (polysilicon) thin
film, acrylic resin is preferable.

Itis preferable that variation in the in-plane thickness of the
insulating member 7 be within 10 um. If variation in the
in-plane thickness of the insulating member 7 exceeds 10 pm,
a difference in height occurs in temperature distribution
according to the size of the thickness, and as a result, since
temperature control by thickness adjustment of the insulating
member 7 is adversely affected, it is not preferable.

It is preferable that the thermal conductivity of the insulat-
ing member 7 be in a range of 0.05 W/mk or more and 0.5
W/mk or less, and the thermal conductivity in a range of 0.1
W/mk or more and 0.25 W/mk or less is more preferable. If
the thermal conductivity is less than 0.1 W/mk, since heat
transfer through the insulating member 7 from the electro-
static chuck section 2 to the cooling plate section 3 becomes
difficult, and thus a cooling rate is reduced, it is not preferable.
On the other hand, if the thermal conductivity exceeds 1
W/mk, since heat transfer through the insulating member 7
from the heater elements 5 to the cooling plate section 3
increases and a rate of temperature rise is reduced, it is not
preferable.

The spacer 8 is provided between the heater elements 5 and
the insulating member 7, thereby maintaining the distance
between the heater elements 5 and the insulating member 7 at
apredetermined distance. Due to the spacer 8, it is possible to
maintain the distance between the heater elements 5 and the
insulating member 7, that is, the distance between the elec-
trostatic chuck section 2 and the cooling plate section 3 at a
predetermined distance.

It is preferable that the Young’s modulus of the spacer 8 be
in arange of 5 MPa or more and 5 GPa or less, and the Young’s
modulus in a range of 50 MPa or more and 3 GPa or less is
more preferable. When the Young’s modulus of the spacer 8 is
less than 5 MPa, since deformation due to load at the time of
adhesion is large, and thus it becomes not possible to maintain
an adhesive layer at a predetermined thickness, it is not pref-
erable. On the other hand, if the Young’s modulus exceeds 5
GPa, since when forming the acrylic adhesive layer 9, at the
time of curing shrinkage of an acrylic adhesive, stress at the
time of the curing shrinkage is concentrated on the spacer 8,
and thus occurrence of voids and peeling-off of the adhesive
layer occur, it is not preferable.
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The acrylic adhesive layer 9 is an adhesive layer having
flexibility and insulation properties and bonds and integrates
the electrostatic chuck section 2 and the heater elements 5,
and the cooling plate section 3 and the insulating member 7 in
a state of facing each other.

It is preferable that the thickness of the acrylic adhesive
layer 9 be 250 um or less, and the thickness of 200 um or less
is more preferable. If the thickness of the acrylic adhesive
layer 9 exceeds 250 um, a change in thickness due to curing
shrinkage of an acrylic adhesive becomes too large, and thus
voids due to curing shrinkage are generated in the obtained
acrylic adhesive layer 9, and further, there is a concern that a
crack, fracture, or the like may occur. As a result, there is a
concern that the insulation properties of the acrylic adhesive
layer 9 may be reduced.

It is preferable that the Shore hardness of the acrylic adhe-
sive layer 9 be D40 or less, and the Shore hardness of D25 or
less is more preferable. If the Shore hardness of the acrylic
adhesive layer 9 exceeds D40, the acrylic adhesive layer 9
becomes too hard, and thus it becomes difficult to relieve
stress between the electrostatic chuck section 2 and the cool-
ing plate section 3. It is preferable that the lower limit of the
Shore hardness be D5, and it is more preferable that the lower
limit be D10. If the Shore hardness of the acrylic adhesive
layer 9 is less than DS, variation occurs in the thickness of the
adhesive layer, and thus the uniformity of the in-plane tem-
perature distribution of the placement surface is reduced.

As an acrylic adhesive configuring the acrylic adhesive
layer 9, acrylic acid and an ester thereof, methacrylic acid and
an ester thereof, acrylamide, acrylonitrile, and polymers or
copolymers thereof can be given. Among them, in particular,
a polyacrylic acid ester such as polyacrylic acid methyl, a
polymethacrylic acid ester such as polymethacrylic acid
methyl, or the like is suitable used.

Itis preferable that the acrylic adhesive be made to contain
vinyl acetate or vinyl butyrate in a range of 1% by volume or
more and 50% by volume or less, preferably, 10% by volume
or more and 40% by volume or less, further preferably, 20%
by volume or more and 30% by volume or less. In this acrylic
adhesive, vinyl acetate or vinyl butyrate is contained in a
range of 1% by volume or more and 50% by volume or less,
whereby corrosion resistance to fluorine radicals of the
acrylic adhesive is improved. Further, vinyl acetate or vinyl
butyrate is contained in a range of 1% by volume or more and
50% by volume or less, whereby the flexibility of the acrylic
adhesive is improved, and as a result, stress between the
electrostatic chuck section 2 and the heater elements 5, and
the cooling plate section 3 is further relieved.

It is preferable that the thickness of an area that is sand-
wiched between the electrostatic chuck section 2 and the
insulator 17, of the acrylic adhesive layer 9, be in a range of 50
um or more and 150 pm or less, it is more preferable that the
thickness of the area be in a range of 70 m or more and 120 pm
orless, and it is further preferable that the thickness of the area
be in a range of 80 um or more and 120 pm or less. If the
thickness of the area is set to be in a range of 50 pm or more
and 150 pum or less, it is possible to sufficiently secure insu-
lation properties between the electrostatic chuck section 2
and the insulator 17. If the thickness of the area is less than 50
um, since insulation properties between the electrostatic
chuck section 2 and the insulator 17 becomes insufficient, it is
not preferable. On the other hand, ifthe thickness exceeds 150
although insulation properties between the electrostatic
chuck section 2 and the insulator 17 is secured, since the
overall thickness of the adhesive layer becomes thick and
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damage to a cooling characteristic and an outer peripheral
portion of the adhesive layer due to plasma increases, it is not
preferable.

Next, a method of manufacturing the electrostatic chuck
device 1 will be described.

First, the plate-shaped placement plate 11 and the plate-
shaped support plate 12 are made of an aluminum oxide-
silicon carbide (Al,0;—SiO) composite sintered body. In
this case, the placement plate 11 and the support plate 12 can
be obtained by molding a powder mix that includes silicon
carbide powder and aluminum oxide powder into a desired
shape and then performing firing for a predetermined time at
atemperature in a range of 1600° C. to 2000° C., for example,
and in a non-oxidizing atmosphere, preferably, an inert atmo-
sphere.

Subsequently, a plurality of fixing holes for fitting and
holding the terminal for applying voltage 15a is formed in the
support plate 12.

Subsequently, the terminal for applying voltage 154 is
made so as to have a size and a shape which can be closely
fixed to the fixing hole of the support plate 12. In a case where
a conductive composite sintered body is used as the terminal
for applying voltage 154, as a method of making the terminal
for applying voltage 154, a method of molding conductive
ceramic powder into a desired shape and then performing
pressurized firing, or the like can be given. As the conductive
ceramic powder, the same material as the internal electrode
for electrostatic adsorption 13 is preferable. Further, in a case
where metal is used as the terminal for applying voltage 15a,
as a method of making the terminal for applying voltage 154,
a method of shaping high melting point metal by a grinding
method, a metal processing method such as powder metal-
lurgy, or the like can be given.

Subsequently, a layer of forming an internal electrode for
electrostatic adsorption is formed by applying an application
liquid for formation of an internal electrode for electrostatic
adsorption in which a conducting material such as the above-
described conductive ceramic powder is dispersed in an
organic solvent, onto a predetermined area of the surface of
the support plate 12 with the terminal for applying voltage
154 fitted therein, so as to come into contact with the terminal
for applying voltage 15a, and performing drying. As the
application method, in terms of being capable of applying
application liquid to a uniform thickness, a screen printing
method, a spin coating method, or the like is preferable.
Further, as another method, there is a method of forming a
thin film made of the above-described high melting point
metal by a vapor deposition method or a sputtering method, a
method of disposing a thin plate made of the above-described
conductive ceramics or high melting point metal, thereby
making the thin plate a layer of forming an internal electrode
for electrostatic adsorption, or the like.

Further, the insulating material layer 14 that includes a
powder material having the same composition or the same
main component as the placement plate 11 and the support
plate 12 is formed on an area the support plate 12, on which
the layer of forming an internal electrode for electrostatic
adsorption is not formed, in order to improve insulation prop-
erties, corrosion resistance, and a plasma resistance property.
The insulating material layer 14 can be formed, for example,
by applying an application liquid in which insulating material
powder having the same composition as the placement plate
11 and the support plate 12 or insulating material powder
having the same main component as the placement plate 11
and the support plate 12 is dispersed in an organic solvent,
onto the predetermined area by screen printing or the like and
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Subsequently, the placement plate 11 is superimposed on
the layer of forming an internal electrode for electrostatic
adsorption and the insulating material layer 14 on the support
plate 12 and is then integrated therewith by hot pressing at a
high temperature and high pressure. It is preferable that the
atmosphere in the hot pressing be a vacuum or an inert atmo-
sphere such as Ar, He, or N,. Further, it is preferable that the
pressure be in arange of 5 MPa to 10 MPa, and it is preferable
that the temperature be in a range of 1600° C. to 1850° C.

Due to the hot pressing, the layer of forming an internal
electrode for electrostatic adsorption is fired, thereby being
turned into the internal electrode for electrostatic adsorption
13 made of a conductive composite sintered body. At the same
time, the support plate 12 and the placement plate 11 are
joined and integrated with each other with the insulating
material layer 14 interposed therebetween. Further, the ter-
minal for applying voltage 15a is re-fired by hot pressing at a
high temperature and high pressure, thereby being closely
fixed to the fixing hole of the support plate 12. The upper and
lower surfaces, the outer periphery, a gas hole, and the like of
the joined body are machined, whereby the electrostatic
chuck section 2 is obtained.

Subsequently, adhesive resin having heat resistance and
insulation properties, such as acrylic resin, is stuck to a pre-
determined area of the surface (the lower surface) of the
support plate 12 of the electrostatic chuck section 2 so as to
form the first adhesive material layer 4. As adhesive resin of
the first adhesive material layer 4, resin being of a sheet shape
orafilm shape and having the same pattern shape as the heater
elements 5 is used. The first adhesive material layer 4 can also
be made by sticking an adhesive resin sheet or an adhesive
resin film having heat resistance and insulation properties,
such as acrylic resin, to the surface (the lower surface) of the
support plate 12 and forming the same pattern as the heater
elements 5 in the sheet or the film.

Subsequently, a nonmagnetic metal thin plate such as a
titanium (T1) thin plate, a tungsten (W) thin plate, or a molyb-
denum (Mo) thin plate, for example, is stuck onto the first
adhesive material layer 4, and the nonmagnetic metal thin
plate is etched into a desired heater pattern by a photolitho-
graphic method, thereby forming the heater elements 5. In
this way, an electrostatic chuck section with heater elements
is obtained in which the heater elements 5 having a desired
heater pattern are formed on the surface (the lower surface) of
the support plate 12 with the first adhesive material layer 4
interposed therebetween.

Subsequently, the terminal for applying voltage 21 having
apredetermined size and shape is made. It is preferable that a
material of the terminal for applying voltage 21 be a material
of the same quality as that of the heater elements 5, and the
terminal for applying voltage 21 and the heater elements 5 are
electrically connected to each other. As a connection method,
a method by a screw or welding can be given.

On the other hand, machining is performed on a metal
material made of aluminum (Al), an aluminum alloy, copper
(Cu), a copper alloy, stainless steel (SUS), or the like, and a
flow path or the like that circulates water is formed in the
inside of the metal material, as necessary. In addition, a fixing
hole for fitting and holding the terminal for applying voltage
155 and the insulator 17 and a fixing hole for fitting and
holding the terminal for applying voltage 21 and the insulator
22 are formed in the metal material, whereby the cooling plate
section 3 is obtained. Itis preferable that on at least the surface
that is exposed to plasma, of the cooling plate section 3,
alumite treatment be performed or an insulating film such as
alumina be formed.
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Subsequently, the joint surface to the electrostatic chuck
section 2, of the cooling plate section 3, is degreased and
cleaned by using, for example, acetone, and a sheet-shaped or
film-shaped adhesive resin having heat resistance and insula-
tion properties, such as acrylic resin, polyimide resin, silicone
resin, or epoxy resin, is stuck to a predetermined position on
the joint surface, thereby forming the second adhesive mate-
rial layer 6.

Subsequently, resin having insulation properties and a volt-
age resistance property, such as acrylic resin, polyimide resin,
silicone resin, or epoxy resin, is stuck onto the second adhe-
sive material layer 6, thereby forming the insulating member
7. As resin of the insulating member 7, a resin being of a sheet
shape or a film shape and having the same planar shape as the
second adhesive material layer 6 is used.

Subsequently, an acrylic adhesive is applied to a predeter-
mined area on the cooling plate section 3 with the second
adhesive material layer 6 and the insulating member 7 stacked
thereon. The acrylic adhesive is obtained, for example, by
adding vinyl acetate or vinyl butyrate in a range of 1% by
volume or more and 50% by volume or less into acrylic resin
such as polyacrylic acid methyl or polymethacrylic acid
methyl. The application quantity of the acrylic adhesive is set
to be in the range of a predetermined amount such that the
electrostatic chuck section 2 and the cooling plate section 3
are joined and integrated with each other in a state of main-
taining a constant distance by the spacer 8 or the like.

As amethod of applying the acrylic adhesive, in addition to
manual application using a spatula, a bar coating method, a
screen printing method, or the like can be given. However,
since it is necessary to accurately form an adhesive layer at a
predetermined area on the cooling plate section 3, a screen
printing method is preferable.

After the application, the electrostatic chuck section 2 and
the cooling plate section 3 are superimposed on one another
with the acrylic adhesive interposed therebetween. At this
time, the terminal for applying voltage 156 and the insulator
17, and the terminal for applying voltage 21 and the insulator
22 are inserted and fitted in accommodation holes for voltage-
applying terminal (not shown) perforated in the cooling plate
section 3.

Subsequently, depression is performed until the distance
between the heater elements 5 on the lower surface of the
electrostatic chuck section 2 and the insulating member 7 on
the upper surface of the cooling plate section 3 reaches the
thickness of the spacer 8, and an extruded extra acrylic adhe-
sive is removed.

By the above, the electrostatic chuck section 2 and the
heater elements 5 are joined to and integrated with the cooling
plate section 3 and the insulating member 7 with the acrylic
adhesive layer 9 interposed therebetween, whereby the elec-
trostatic chuck device 1 of this embodiment is obtained.

In the electrostatic chuck device 1 obtained in this way,
since the electrostatic chuck section 2 and the heater elements
5 are bonded to and integrated with the cooling plate section
3 and the insulating member 7 with the acrylic adhesive layer
9 having flexibility and insulation properties interposed ther-
ebetween, due to the acrylic adhesive layer 9, it is possible to
relieve stress and a difference in thermal expansion between
the electrostatic chuck section 2 and the cooling plate section
1

Further, since the acrylic adhesive layer 9 contains vinyl
acetate or vinyl butyrate in a range of 1% by volume or more
and 50% by volume or less, corrosion resistance to fluorine
radicals can be improved. Since the acrylic adhesive layer 9
has excellent flexibility, due to the acrylic adhesive layer 9, it
is possible to further relieve stress between the electrostatic
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chuck section 2 and the heater elements 5, and the cooling
plate section 3 and the insulating member 7.

EXAMPLES

Hereinafter, the invention will be specifically described
using an example and a comparative example. However, the
invention is not limited by the example.

Example

(Fabrication of Electrostatic Chuck Device)

The electrostatic chuck section 2 with the internal elec-
trode for electrostatic adsorption 13 having a thickness of 15
um embedded inside was fabricated by a known method. The
placement plate 11 of the electrostatic chuck section 2 was an
aluminum oxide-silicon carbide composite sintered body that
contains 8% by mass of silicon carbide and had a disk shape
having a diameter of 320 mm and a thickness of 4 mm.

Further, the support plate 12 was also an aluminum oxide-
silicon carbide composite sintered body that contains 8% by
mass of silicon carbide and had a disk shape having a diam-
eter of 320 mm and a thickness of 4 mm, similar to the
placement plate 11. By joining and integrating the placement
plate 11 and the support plate 12 with each other, the overall
thickness of the electrostatic chuck section 2 became 8 mm.

After the joined body has been machined so as to have a
diameter 0f298 mm and a thickness of 4 mm, the electrostatic
adsorption surface of the placement plate 11 was turned into
a concave-convex surface by forming a large number of pro-
jection portions 16 having a height of 40 um. Further, the top
surfaces of the projection portions 16 were set to be retaining
surfaces for the plate-shaped sample W such that a cooling
gas can flow through a groove which is formed between a
concave portion and the plate-shaped sample W adsorbed
electrostatically.

On the other hand, the cooling plate section 3 made of
aluminum and having a diameter of 350 mm and a height of
30 mm was fabricated by machining. The flow path 18 that
circulates a refrigerant was formed in the inside of the cooling
plate section 3. Further, a rectangular spacer having a width of
2 mm, a length of 2 um, and a height of 75 um was made of a
polyimide sheet.

Subsequently, the surface (the lower surface) of the support
plate 12 of the electrostatic chuck section 2 was degreased
and cleaned by using acetone, and a sheet adhesive made of
acrylic resin having a thickness of 25 pm was stuck to a
predetermined area of the surface, thereby forming the first
adhesive material layer 4.

Subsequently, a titanium (Ti) thin plate having a thickness
of 100 um was placed on the first adhesive material layer 4.
Subsequently, the electrostatic chuck section 2 and the tita-
nium (Ti) thin plate were pressurized and held at 150°C. ina
vacuum, thereby being bonded and fixed to each other.

Subsequently, the titanium (T1) thin plate was etched into a
predetermined heater pattern by a photolithographic method,
thereby forming the heater elements 5. Further, the terminal
for applying voltage 21 made of titanium was provided in an
erect manner at the heater elements 5 by using a welding
method, and the terminal for applying voltage 15a was fitted
in and fixed to a fixing hole of the electrostatic chuck section
2. In this way, an electrostatic chuck section with heater
elements was obtained.

Subsequently, the joint surface to the electrostatic chuck
section 2, of the cooling plate section 3, was degreased and
cleaned by using acetone, a sheet adhesive made of acrylic
resin having a thickness of 50 pm as the second adhesive
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material layer 6 was stuck to a predetermined position on the
joint surface, and subsequently, a polyimide film having a
thickness of 50 pum as the insulating member 7 was stuck onto
the sheet adhesive.

Subsequently, an acrylic adhesive was applied onto the
cooling plate section 3 with the sheet adhesive and the poly-
imide film stacked thereon, by a screen printing method, and
subsequently, the electrostatic chuck section 2 and the cool-
ing plate section 3 were superimposed on one another with the
acrylic adhesive interposed therebetween.

Subsequently, after depression has been performed until
the distance between the heater elements 5 on the lower
surface of the electrostatic chuck section 2 and the insulating
member 7 on the upper surface of the cooling plate section 3
reaches the thickness of the spacer 8, the joined body was
maintained at 110° C. for 5 hours. Thereafter, the acrylic
adhesive was cured, thereby joining the electrostatic chuck
section 2 and the cooling plate section 3 to each other, and
further, the terminal for applying voltage 156 made of tita-
nium was bonded and fixed to the terminal for applying
voltage 15a by using a conductive silicon adhesive, whereby
an electrostatic chuck device of the example was fabricated.
In addition, the Shore hardness of the acrylic adhesive layer 9
was D20.

(Evaluation)

The electrostatic chuck device was installed in a vacuum
chamber, and a silicon wafer was disposed on the placement
surface in a state where the cooling plate section was kept
constant at 20° C. by a fluorocarbon refrigerant. Thereafter,
the silicon wafer was intermittently heated by the heater
elements 5 in a state where direct-current voltage of 2500 V
was applied to the terminal for applying voltage 15. By such
a process, a repeated heating test in which the surface tem-
perature of the silicon wafer is repeated between 100° C. and
20° C. was carried out a total of 1000 times.

As aresult, by observation using an ultrasonic flaw detec-
tion device after heating is repeated 1000 times, it was con-
firmed that there was no peeling-off or the like in the adhesive
layer. Further, a change in flatness before and after heating by
three-dimensional measurement was 3 wm, and the electro-
static chuck device had withstand voltage of 4000 V or more
between the terminal for applying voltage 15 and the cooling
plate section.

Comparative Example

(Fabrication of Electrostatic Chuck Device)

An electrostatic chuck device of a comparative example
was fabricated according to the example except that the elec-
trostatic chuck section 2 and the cooling plate section 3 were
superimposed on one another with a D50 acrylic adhesive
interposed therebetween.

(Evaluation)

The electrostatic chuck device was installed in a vacuum
chamber, and a silicon wafer was disposed on the placement
surface in a state where the cooling plate section was kept
constant at 20° C. by a fluorocarbon refrigerant. Thereafter,
the silicon wafer was intermittently heated by the heater
elements 5 in a state where direct-current voltage of 2500 V
was applied to the terminal for applying voltage 15. By such
a process, a repeated heating test in which the surface of the
silicon wafer is repeatedly heated between 100° C. and 20° C.
was carried out a total of 1000 times.

As a result, an electric discharge occurred between the
terminal for applying voltage 15 and the cooling plate section
3 at the time of the 120th temperature-fall and an electric
power supply was stopped due to an eddy current. After the
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test, by observation using an ultrasonic flaw detection device,
peeling-off of the acrylic adhesive layer was confirmed.

REFERENCE SIGNS LIST

: electrostatic chuck device

: electrostatic chuck section

: cooling plate section

: first adhesive material layer

: heater elements

: second adhesive material layer

: insulating member

: spacer

9: acrylic adhesive layer

11: placement plate

12: support plate

13: internal electrode for electrostatic adsorption
14: insulating material layer

15, 15a, 155: terminal for applying voltage
16: projection portion

17: insulator

21: terminal for applying voltage

22: insulator

W: plate-shaped sample

N U AW

The invention claimed is:

1. An electrostatic chuck device comprising:

an electrostatic chuck section that has a principal surface as

a placement surface on which a plate-shaped sample is
placed, and is made to have an internal electrode for
electrostatic adsorption built-in; and

a cooling plate section that cools the electrostatic chuck

section,

wherein a heating member is bonded to a principal surface

on the opposite side to the placement surface of the
electrostatic chuck section through a first adhesive mate-
rial layer,

the electrostatic chuck section and the heating member are

bonded to and integrated with the cooling plate section
through an acrylic adhesive layer having flexibility and
insulation properties, and

athickness of the acrylic adhesive layer is set to be 250 pm

or less, a Young’s modulus of a spacer that is provided
between the heating member and the cooling plate sec-
tion is set to be in a range of 5 MPa or more and 5 GPa or
less, and a difference in thermal expansion between the
spacer and the acrylic adhesive layer is set to be +200%
or less.

2. The electrostatic chuck device according to claim 1,
wherein the acrylic adhesive layer is made to contain vinyl
acetate or vinyl butyrate in a range of 1% by volume or more
and 50% by volume or less.

3. The electrostatic chuck device according to claim 1,
wherein a Shore hardness of the acrylic adhesive layer is D40
or less.

4. The electrostatic chuck device according to claim 1,
wherein a terminal for applying voltage that applies voltage to
the internal electrode for electrostatic adsorption is connected
to the internal electrode for electrostatic adsorption, an insu-
lator is provided so as to surround the terminal for applying
voltage, and a thickness of the acrylic adhesive layer between
the insulator and the electrostatic chuck section is set to be in
a range of 50 um or more and 150pum or less.
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5. The electrostatic chuck device according to any one of
claims 1 and 2-4, wherein an insulating material layer is
provided on a principal surface on the electrostatic chuck
section side of the cooling plate section with a second adhe-
sive material layer interposed therebetween, and 5

the insulating material layer is bonded to and integrated

with the electrostatic chuck section and the heating
member through the acrylic adhesive layer.
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